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OPTICAL DISK DATA ERASING APPARATUS AND 
OPTICAL DISK DATA ERASING METHOD 



The. present invention relates to an apparatus and a method 
for erasing data from an optical disk. 

fi P l rKr;Rr>nND OF THE INVENTI ON 

A CD-R disk is a typical write-once optical disk, and a user 
can write datWon;the CD-R disk only once. However, when the CD- 
'S R disk becomes unnecessary, it is not easy to erase the written 
5 data from the CD-R disk. Therefore, the CD-R disk is put in the 
W unplayable state by using a disposal method such as artificially 
S applying a stress to the disk (folding, breaking, or damaging the 
T disk) or changing the media characteristics under high 
3 temperature condition, whereby secret information recorded on the 
disk is prevented from leaking. 

However, the conventional data erasing method relating to 
the write-once optical disk has the following drawbacks. 

1) Reliability is insufficient, that is, it is uncertain 
whether the disk is completely unplayable or not. 

2) The cost is high. 

3) Erasing of data limited to a specific recording area 

cannot be carried out. 

4) Substances deleterious to the environment are released. 
It is expected that the CD-R dis,k market will become 

widespread in the future and, therefore, development of simple 
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and low-cost method and apparatus for completely erasing recorded 
da ta from the CD-R disk has been d e sired. 

SUMMARY nr THK T NVKNTTON 

The present invention is made to solve the above-described 
problems and has for its object to provide an apparatus and a 
method for completely erasing recorded data from write-once 
optical disks. 

Other objects and advantages of the invention will become 
apparent from*" the detailed description that follows. The 
detailed description and specific embodiments described are 
provided only for illustration since various additions and 
modifications within the scope of the invention will be apparent 
to those of skill in the art from the detailed description. 

According to a first aspect of the present invention, there 
is provided an optical disk data erasing apparatus which is an 
optical disk recording apparatus for writing or reading data 
in/from a recordable optical disk by irradiating the optical disk 
with a laser beam, the optical disk recording apparatus being 
connected to a host computer through an interface bus, and the 
optical disk data erasing apparatus comprises: a judgement means 
for judging as to whether a loaded optical disk is a write-once 
optical disk or not; an instruction recognition means for 
recognizing an instruction from the host computer; and an erasing 
means for executing a data .erasing process on the basis of the 
instruction; wherein the erasing means overwrites the optical 





disk which is judged as a write-once optical disk by the 
judgement means, by irradiating the optical disk with a laser 



beam having the same recording power as that at recording/ 
thereby erasing data recorded on the optical disk. Therefore, an 
optical disk data erasing apparatus which is able to completely 
erase data on an optical disk is easily realized at low cost, 
without having to use a special apparatus, and without generating 
substances deleterious to environment, whereby leakage of secret 
Q information can be prevented when the optical disk is discarded. 
S- According to a second aspect of the present invention, there 

J is provided an optical disk data erasing apparatus which is an 
!! optical disk recording apparatus for writing or reading data 
'? in/from a recordable optical disk by irradiating the optical disk 
with a laser beam, the optical disk recording apparatus being 
connected to a host computer through an interface bus, and the 
optical disk data erasing apparatus comprises: a judgement means 
for making a judgement, as to whether a loaded optical disk is a 
write-once optical disk or not; an instruction recognition means 
for recognizing an instruction from the host computer; and an 
erasing means for executing a data erasing process on the basis 
of the instruction; wherein the erasing means overwrites the 
optical disk which is judged as a write-once optical disk by the 
judgement means, by irradiating the optical disk with a laser 
beam having, a recording power higher than that at recording, 
thereby erasing data recorded on the optical disk. Therefore, an 
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optical disk data erasing apparatus which is able to completely 
erase data "on an optical disk is easily realized at low cost, 



without, having to use a special apparatus, without generating 
substances deleterious to environment, whereby leakage of secret 
information can be prevented when the optical disk is discarded. 

According Lo a Ihird aspect of the present invention, the 
optical disk data erasing apparatus according to the first or 
second aspect: further comprises a disk recording information 

i 

a acquisition means for acquiring disk recording information 

J relating to a data-recorded area or a data-unrecorded area of the 

S write-once optical disk, on the basis of a disk recording 

15 information acquisition instruction which is issued by the host 

"sip 5 

Q computer; wherein the erasing means erases data recorded in the 
if data-recorded area. Therefore, the data erasing process can be 

performed on only the data-recorded area, while the data- 
3 unrecorded area, which needs not be erased, is outside the target 
of the erasing process, whereby the time required for the erasing 
process is reduced. 

According to a fourth aspect of the present invention, the 
optical disk data erasing apparatus according Lo the third aspect 
further comprises a determination means for determining whether 
data are recorded on the write-once optical disk or not, on the 
basis of the disk recording information which is obtained by the 
disk recording information acquisition means; wherein, when data 
are recorded on the write-once optical disk, the erasing, means 
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executes the recorded-data erasing process; and when no data are 
recorded on the optical "disk, the determination means returns an- ~ 
error signal to the host computer to notify the user that the 
data erasing process is not to be executed. Therefore, when no 
data are recorded on the optical disk, the user can know that 
there is no need to execute the data erasing process on the disk, 
whereby the user can perform the erasing process on only a data- 
recorded optical disk, without performing an unnecessary erasing 
□ process. 

h According to a fifth aspect of the present invention, the 

j optical disk data erasing apparatus according to the third aspect 
a further comprises: a notification means for notifying the user of 

the disk recording information which is obtained by the disk 
S recording information acquisition means, through the host 
!** computer; and an erasing area detection means for detecting, when 
J? an instruction which specifies a data erasing area is issued from 
the user through the host computer on the basis of the disk 
recording information, an area corresponding to the specified . 
data erasing area on the basis of the instruction; wherein the 
erasing means erases the data recorded in the erasing area which 
is detected by the erasing area detection means. Therefore, the 
user can know the erasable data area in the loaded optical disk 
and, as the result, the user can specify a desired area to be 
erased . 

According to a sixth aspect of the present invention, the 
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optical disk data erasing apparatus according to the first or 
second aspect further comprises: a setting "means with which "the " 
user sets, through the host computer, whether the interface bus 
is to be occupied or not during execution of the data erasing 
process; and a monitor means for monitoring the data erasing 
state on the -'basis of a slale monitoring instruction which is 
periodically issued from the host computer, when it is set that 
the interface^ bus is not to be occupied; wherein the host 

□ computer is able to execute another process during execution of 
I the data erasing process, when it is set that the interface bus 
M is not to be occupied. Therefore, when the user sets that the 
J| interface bus is not to be occupied, the host computer can 

; d execute another process while the optical disk data erasing 

□ apparatus executes the data erasing process. Further, when the 
"1 interface bus is to be occupied, the host computer can speedily 
=J detect the end of the erasing process of the optical disk data 

erasing apparatus. 

According to a seventh aspect of the present invention, 
there is provided an optical disk data erasing apparatus which is 
an optical disk recording apparatus for writing or reading data 
in/from a recordable optical disk by irradiating the optical disk 
with a laser beam, and the optical disk data erasing apparatus 
comprises: a first jumper switch setting means for setting ON /OFF 
of a first jumper switch; a setting identification means for 
identifying the setting of the first jumper switch; a judgement 




means for making a judgement as to whether a loaded optical disk 
is a write-once optical disk or not; an erasing means for 
overwriting the write-once optical disk by irradiating the 
optical disk with a laser beam having the same recording power as 
that at recording, according to the setting of the first jumper 
switch, thereby erasing data recorded on the optical disk; and an 
ejection means for automatically ejecting the optical disk after 
the data erasing process; wherein, when the first jumper switch 
□ is turned ON, the erasing means starts the data erasing 
■=5 operation; and when the first, jumper switch is OFF or when the 
J judgement means judges that the loaded optical disk is not a 
ill write-once optical disk, the ejection means automatically ejects 

the optical disk, and a display means displays that the data 
i^j erasing process is not to be executed on the optical disk, 
r? Therefore, the optical disk data erasing process can be performed 
ft by the optical disk data erasing apparatus alone, according to an 

issa 

external control, without using the host computer. Further, 
since the data erasing process is automated, an optical disk data 
erasing apparatus capable of erasing recorded data completely is 
realized easily, at low cost, whereby leakage of secret 
information is prevented when the optical disk is discarded. 

According to an eighth aspect of the present invention, 
there is provided an optical disk data erasing apparatus which is 
an optical disk recording apparatus for writing or reading data 
in/from a recordable optical disk by irradiating the optical disk 




with a laser beam, and the optical disk data erasing apparatus 
comprises: a first jumper switch setting means for setting ON/OFF 
of a first jumper switch; a setting identification means for 
identifying the setting ot the first jumper switch; a judgement 
means for making a judgement as to whether a loaded optical disk 
is a write-once optical disk or not; an erasing means for 
overwriting the write-once optical disk by irradiating the 
optical disk with a laser beam having a recording" power higher 
□ than that at recording, according to the setting of the first 
3 jumper switch, thereby erasing the data recorded on the optical 
I.U disk; and an ejection means for automatically ejecting the 
5 optical disk after the data erasing process; wherein, when the 
T first jumper switch is turned ON, the erasing means starts the 
5 data erasing operation; and when the first jumper switch is OFF 
U or when the judgement means judges that the loaded optical disk 
5 is not a write-once optical disk, the ejection means 

automatically ejects the optical disk, and display means displays 
that the data erasing process is not to be executed on the 
optical disk. Therefore, the optical disk data erasing process 
can be performed by the optical disk data erasing apparatus alone, 
according to an external control, without using the host computer. 
Further, since the data erasing process is automated, an optical 
disk data erasing apparatus capable of erasing recorded data 
completely is realized easily, at low cost, whereby leakage of 
secret information is prevented when the optical disk is 



discarded . 

According to a ninth aspect of "the present invention, the 
optical disk data erasing apparatus according to the seventh or 
eighth aspect further comprises a checking means for checking 
whether the data erasing process has normally ended or not; 
wherein, when? the data erasing process for the writc-once optical 
disk has not normally ended, the ejection means automatically 
ejects the optical disk, and the display means displays that the 
data erasing process is not to be executed on the optical disk. 
Therefore, when the data erasing process has not ended normally, 
the loaded d^sk is automatically ejected, and the display means 
displays that the data erasing process is not to be executed. 
Thereby, the user is prevented from recognizing that the erasing 
process has normally ended, and from discarding the optical disk 
in which data to be erased are not erased. 

According to a tenth aspect of the present invention, the 
optical disk data erasing apparatus according to the ninth aspect 
further comprises a second jumper switch setting means for 
setting ON /OFF of a second jumper switch; wherein the setting 
identification means identifies the setting of the second jumper 
switch; when it is identified that the second jumper switch is ON, 
the erasing means executes the data erasing process over the 
entire surface of the optical disk; and when it is identified 
that the second jumper switch is OFF, the erasing means executes 
the data erasing process on a final session. Therefore, the user 
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can select the erasing method according to the setting of the 
second jumper switch/ and when there is no need to erase the data - 
over the entire surface of the disk, the second -jumper switch is 
turned off to prevent unnecessary entire-surface erasing from 
being executed. As the result, the time required for the erasing 
process is reduced, resulting in a low-cost optical disk data 
erasing apparatus. 

According to an eleventh aspect of the present invention, 
the optical disk data erasing apparatus according to the seventh 
or eighth aspect further comprises a disk recording information 
acquisition means for acquiring information relating Lo a data- 
recorded area or a data-unrecorded area of the write-once optical 
disk; wherein Lhe erasing means erases recorded data from the 
data-recorded area. Therefore, the data erasing process can be 
performed on only the data-recorded area, while the data- 
unrecorded area, which needs not be erased, is outside the target 
of the erasing process, whereby the time required for the erasing 
process is reduced. 

According to a twelfth aspect of the present invention, the 
optical disk dal* erasing apparatus according to the eleventh 
aspect further comprises a determination means for determining 
whether data are recorded on the write-once optical disk or not, 
on the basis of the disk recording information obtained by the 
disk recording information acquisition means; wherein, when data 
are recorded on the write-once optical disk, the erasing means 



# 




1 1 



executes the recorded-data erasing process; and when no data are 

re corde d on the write-once optical disk, the ejection means " 

automatically ejects the optical disk, and the display means 
displays that the data erasing process is not to be executed on 
the optical disk. Therefore, when no data are recorded on the 
optical disk,- 5 the loaded disk is automatically ejected, and the 
display means displays that the data erasing process is not to be 
executed, whereby the user knows that there is no need to execute 
□ the data erasing process, and performs the data erasing process 
Hp on only a data-recorded optical disk, without performing an 

u s 

"■4 

UJ unnecessary erasing process. 

J According to a thirteenth aspect of the present invention, 

f an optical disk data erasing method comprises: a judgement: step 
5 of making a judgement as to whether a loaded optical disk is a 
i't write-once optical disk or not; an instruction recognition step 
f 3 of recognizing an instruction from a host computer; and a data 

erasing step of overwriting the optical disk which is judged as a 
write-once optical disk in the judgement step, by irradiating the 
optical disk with a laser beam having the same recording power as 
that at recording, on the basis of the instruction, thereby 
erasing data recorded on the optical disk. Therefore, data on an 
optical disk can be completely erased easily, at low cost, 
without having 'to use a special apparatus, and without generating 
substances deleterious to environment, whereby, leakage of secret 
information can be prevented when the optical disk is discarded. 
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According to a fourteenth aspect of the present invention, 

an optical disk data erasing "method "comprises : a judgement step 

of making a judgement as to whether a loaded optical disk is a 
write-once optical disk or not; an instruction recognition step 
of recognizing an instruction from a host computer; and an 
erasing steprof overwriting the optical disk which is judged as a 
write-once optical disk in the judgement step, by irradiating the 

optical disMwith a laser beam having a recording power higher. 

i 

;3 than that at recording, on the basis of the instruction, thereby 
1 erasing data recorded on the optical disk. Therefore, data on an 
J optical disk can be completely erased easily, at low cost, 
S without having to use a special apparatus, and without generating 
substances deleterious Lo environment, whereby leakage of secret 
information can be prevented when the optical disk is discarded. 

According to a fifteenth aspect of the present invention, 
the optical data erasing method according to the thirteenth or 
fourteenth aspect further comprises: a disk recording information 
acquisition instruction step ot issuing a disk recording 
information acquisition instruction from the host computer; and a 
disk recording information acquisition step of acquiring 
information relating to a data- recorded area or a data-unrecorded 
area of the write-once optical disk, on the basis of the disk 
recording information acquisition instruction; wherein data 
recorded in the data-recorded area are erased in the erasing step, 
Therefore, the data erasing process can be performed on only the 
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data-recorded area, while the data-unrecorded area, which needs 

not be e rased, is outside the target of the er a sing process, 

whereby the time required for the erasing process is reduced. 

According to a sixteenth aspect of the present invention, 
the optical disk data erasing method according to the fifteenth 
aspect further comprises a determination step of determining 
whether data are recorded on the write-once optical disk or not, 
on the basis |)f the disk recording information which is obtained 
O in the disk recording information acquisition step; wherein, when 

hQ data are recorded on the write-once optical disk, the recorded 

! M 

UJ data are erased in the erasing step; and when no data are 

S recorded on the optical disk, an error signal is returned to the 

host computer in the determination step to notify the user that 
^ the data erasing process is not to be executed on the optical 
!t disk. Therefore, when no data are recorded on the optical disk, 
3 the user can know that there is no need to execute the data 
erasing process on the disk, whereby the use.r can perform the 
erasing process on only a data-recorded optical disk, without 
performing an unnecessary erasing process. 

According to a seventeenth aspect of the present invention, 
the optical disk data erasing method according to the fifteenth 
aspect further comprises: a notification step of notifying the 
user of the disk recording information which is obtained in the 
disk recording information acquisition step, through the host 
computer; an erasing area specification instruction step in which 
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the user issues an instruction for specifying a data erasing area, 
o n the b asis of the disk recording information," through the host 



computer; and an erasing area detection step of detecting, from 
the data-recorded area obtained in the disk recording information 
acquisition step, an area corresponding to the specified erasing 
area on the basis of the instruction; wherein data recorded in 
the erasing area, which is detected by the erasing area detection 
means, are erased in the erasing step. Therefore, the user can 

3 know the erasable data area in the loaded optical disk and, as 

n 

Q the result, the user can specify a desired area to be erased, 
j According to an eighteenth aspect of the present invention, 

3 the optical disk data erasing method according to the thirteenth 
3 or fourteenth aspect further comprises: a setting step in which 
5 the user sets, through the host computer, whether an interface 
* bus is to be occupied or not during execution of the data erasing 
i process; a monitoring instruction step of periodically issuing an 
erasing state monitoring instruction from the host computer, when 
it is set that the interface bus is not to be occupied; and a 
monitoring step of monitoring the data erasing state on the basis 
of the erasing state monitoring instruction. Therefore, when the 
user sets that the interface bus is not to be occupied, the host 
computer can execute another process while the optical disk data 
erasing apparatus executes the data erasing process. Further, 
when the interface bus is to be occupied, the host computer can 
speedily detect the end of the erasing process of the optical 
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disk data erasing apparatus. 

According to a nineteenth aspect of t he present invention, 
an optical disk data erasing method comprises: a first jumper 
switch setting step of setting on/off of a first jumper switch; a 
setting identification step of identifying the setting of the 
first jumper -switch; a judgement step of making a judgement as to 
whether a loaded optical disk is a write-once optical disk or 

not; an erasijrvg step of overwriting the write-once optical disk 
K 

U by irradiating the optical disk with a laser beam having the same 
3 recording power as that at recording, according to the setting of 
1.3 the first jumper switch, thereby erasing data recorded on the 
optical disk; and an ejection step of automatically ejecting the 
optical disk after the data erasing process; wherein, when the 
Q first jumper switch is ON, the erasing step starts the data 
U erasing operation; and when the first jumper switch is OFF or 
5 when it is judged in the judgement step that the loaded optical 
disk is not a write-once optical disk, the optical disk is 
automatically ejected in the ejection step, and it is displayed, 
in a display step, that the data erasing process is not to be 
executed on the optical disk. Therefore, the optical disk data , 
erasing process can be performed by the optical disk data erasing 
apparatus alone, according to an external control, without using 
the host computer. Further, since the data erasing process is 
• automated, recorded data can be completely erased easily, at low 
cost, whereby leakage of secret information is prevented when the 



optical disk is discarded. 

According to a twentieth aspect of the present invention r~~an~ 
optical disk data erasing method comprises: a first jumper switch 
setting step of setting ON /OFF of a first jumper switch; a 
setting identification step of identifying the setting of the 
first jumper ^switch; a judgement step of making a judgement a3 to 
whether a loaded optical disk is a write-once optical disk or 
not; an erasihg step of overwriting the write-once optical disk 
Oby irradiating the optical disk with a laser beam having a 

s n 

"sis? 

v3 recording power higher than that at recording, according to the 
i,U setting of the first jumper switch, thereby erasing data recorded 
Jon the optical disk; and an ejection step of automatically 
Rejecting the optical disk after the data erasing process; wherein, 
!<3 when the first jumper switch is ON, the erasing step starts the 
ft erasing operation; and when the first jumper switch is OFF or 
P when it is judged in the judgement step that the loaded optical 
disk is not a write-once optical disk, the optical disk is 
automatically ejected in the ejection step, and it is displayed, 
in a display step, that the data erasing process is not to be 
executed on the optical disk. Therefore, the optical disk data 
erasing process can be performed by the optical disk data erasing 
apparatus alone, according to an external control, without using 
the host computer. Further, since the data erasing process is 
automated, recorded data can be completely erased easily, at low 
cost, whereby leakage of secret information is prevented when the 
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optica], disk is discarded. 

According to a twenty-first aspect of the present invention, 



the optical disk data erasing method according to the nineteenth 
or twentieth aspect further comprises a checking step of checking 
whether the data erasing process has ended normally or not; 
wherein, when, the data erasing process for the write-once optical 
disk has not ended normally, the optical disk is automatically 
elected in the. ejection .step, and it is displayed, in the display 
Q step, that the data erasing process is not to be executed on the 
I optical disk. Therefore, when the data erasing process has not 
hj ended normally, the loaded disk is automatically ejected, and it 
Js is displayed that the data erasing process is not to be executed. 
0 Thereby, the user is prevented from recognizing that the erasing 
fj process has normally ended, and from discarding the optical disk 
H" in which data to be erased are not erased. 

P According to a twenty-second aspect of the present invention, 

the optical disk data erasing method according to the twenty- 
first aspect further comprises a second jumper switch setting 
step of setting ON /OFF of a second jumper switch; wherein the 
setting of the second jumper switch is identified in the setting 
identification step; when it is identified that the second jumper 
switch is ON, the data erasing process is executed over the 
entire surface of the optical disk in the erasing step; and when 
it is identified that the second jumper switch is OFF, the data 
erasing process is executed on a final session in the erasing 
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step. Therefore, the user can select the erasing method 
according to the setting of the second jumper switch, and when 
there is no need to erase the data over the entire surface of the 
disk, the second jumper switch is turned off to prevent 
unnecessary entire-surface erasing from being executed. As the 
result, the time required for the erasing process is reduced, 
resulting in a low-cost optical disk data erasing apparatus. 

According- to a twenty-third aspect of the present invention, 

r 

□ the optical disk data erasing method according to the nxneteenth 



3 or twentieth aspect further comprises a disk recording 
!,3 information acquisition step of acquiring information relating to 
S a data-recorded area or a data-unrecorded area of the write-once 
!;~ optical disk; wherein data recorded in the data-recorded area are 
n erased in the erasing step. Therefore, the data erasing process 
|1 can be performed on only the data-recorded area, while the da ta- 
ll? unrecorded area, which needs not be erased, is outside the target 
of the erasing process, whereby the time required for the erasing 

process is reduced. 

According to a twenty-fourth aspect of the present invention, 
the optical disk data erasing method according to the twenty- 
third aspect further comprises a determination step of 
determining whether data are recorded on the write-once optical 
disk or not, on the basis of the disk recording information 
obtained in the disk recording information acquisition step; 
wherein, when data are recorded on the write-once optical disk, 



the recorded data are erased in the erasing step; and when no. 
data are recorded on the write-once optical disk, the optical 
disk is automatically ejected in the ejection step, and it is 
displayed, in the display step, that the data erasing process is 
not to be executed on the optical disk. Therefore, when no data 
are recorded^on the optical disk, the loaded disk is 
automatically ejected, and it is displayed that the data erasing 
process is not- to be executed, whereby the user knows that there 
is no need to execute the data erasing process, and performs the 
data erasing process on only a data-recorded optical disk, 
without performing an unnecessary erasing process. 

hrtpf rorsrRTPTION OF T HE DR&HIMGS. 

Figure 1 is a block diagram illustrating the construction of 

a data erasing apparatus according to the present invention. 

Figure 2 is a block diagram illustrating the construction of 

a system according to a first or second embodiment of the present 

invention . 

Figures 3(a) and 3(b) are a front view and a rear view of a 
data erasing apparatus (drive) according to a third embodiment of 

the present invention. 

Figure 4 is a diagram illustrating an example of a disk 
format according to the present invention. 

Figure 5 is a flowchart illustrating the procedure of a data 
erasing method according to the first embodiment of the present 
invention. 
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Figure 6 is a flowchart illustrating the procedure of a data 
erasing method according to thl second embodiment of the~present " 
invention . 

Figure 7 is a flowchart illustrating the procedure of a da La 
erasing method according to the third embodiment of the present 
invention. '■■ 

r>FTAT"LED prgr.RTPTTON r>v THF. PWF.FF.RRED EMRODTMFiNTS 

Hereinafter, preferred embodiments of the present invention 
'? will be described with reference to the drawings. The 
!fl embodiments described hereinafter are merely examples, and the 
ifj present invention is not restricted to these embodiments. 
! p [Embodiment 1] 

! S .-J 

»~ Hereinafter, an optical disk data erasing apparatus 

S according to a first embodiment of the present invention will be 
f* described. This first embodiment corresponds to Claims 1, 2, 3, 
S 4, 5, 13, 14, 15, 16, and 17. 

Figure 1 is a diagram illustrating the construction of an 
optical disk data erasing apparatus 22. 

In figure 1, the optical disk data erasing apparatus 22 is 
an optical disk recording apparatus for writing or reading data 
in/from a recordable optical disk 111 by irradiating the optical 
disk with a laser beam. The optical disk data erasing apparatus 
22 comprises a CPU 101, a RAM 102, a ROM 103, an EFM 
encoder/decoder circuit. 104, an EFM WOBBLE signal processing 
circuit 105, a laser control circuit 106, a laser pickup 107, a 
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speed cfia^'^^^^Mf^^m^om^M^ 1 - citcarCUlOS, and . a 
motor 110. 



The CPU 101 is provided with an instruction recognition 
means for recognizing an instruction from a host computer 21, and 
controls the respective constituents of the optical disk data 
erasing apparatus 22 according to a command from the ROM 103 or 
an instruction from the host computer 21. The RAM 102 stores 
data, and thelROM 103 stores a command for controlling the CPU. 
! =5l01. The EFM*" encoder/decoder circuit 104 performs encoding or 
5 decoding of various kinds of signals or data. The EFM WOBBLE 
W signal processing circuit 105 controls a disk driving mechanism 
5 on the basis of WOBBLE information which is read from the optical 
disk 111. The disk driving mechanism comprises the motor 110 for 
□ rotating the optical disk 111, the speed change circuit 108 for 

changing the rotation speed of the motor 110, and the rotation 
5 control circuit 109 for controlling the rpm (revolutions per 
minute) of the motor 110. 

The laser control circuit 106 performs recording of data 
into the optical disk 111 as well as reading of recorded data 
from the optical disk 111, by irradiating the optical disk 111 
with a laser beam outputted from the laser pickup 107 while 
moving the laser pickup 107 from the inner circumference of the 
rotating optical disk 111 toward the outer circumference. 
Further, the laser control circuit 106 is provided with an 
erasing means for executing a data erasing process on the basis 
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6^nih~ifStoio^ recorded da^a^^g. 

on t he optical disk" 111 is erased." " ' " " 



The optical disk data erasing apparatus 22 constructed as 
described above is provided with a judgement means for making a 
judgement as to whether the loaded optical disk 111 is a write- - 
once optical disk (CD-R disk) or not; a disk recording 
information acquisition means for acquiring information relating 
to a data- recorded area or a data-unrecorded area of the CD-R . 
'■5 disk 111 on the basis of a disk recording information acquisition 
instruction from the host computer 21; a notification means for 

"'-j 

y notifying the user that the disk recording information is 
5 obtained, through the host computer 21; an erasing area detection 
r means for detecting, when an instruction that specifies an area 
5 from which data are to be erased (hereinafter referred to as a 
1 data erasing area) is issued by the user through the host 

computer 21 on the basis of the disk recording information, an 
area corresponding to the specified data erasing area; and a 
determination means for determining whether data are recorded on 
the CD-R disk 111 or not, on the basis of the disk recording 
information . 

The erasing means overwrites the optical disk 111 which is 
judged as a CD-R disk by the judgement means, by irradiating the 
optical disk ill with a laser beam having a recording power equal 
to or higher than that at recording, thereby erasing the data 
recorded on the optical disk 111. 
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3^^ure-2^:Wock- diagram., i llustrating the^PQ^*^^^^^ 
an optical disk" data" erasing system according -to the-present - ■ 
invention . 

In figure 2, the optical disk data erasing apparatus 22 and 
the host computer 21 are connected through an interface cable 23, 
and various kinds of commands are outputtcd from "Writing 
Software" that is a recording application in the host computer 21 
to the data erasing apparatus 22 . 
j 5 Figure 4 is a diagram illustrating an example of a disk 

^ format . 

W In figure 4, 41 denotes a PCA (Power Calibration Area) for 

5 obtaining an accurate recording power of a disk. 42 denotes a 
r PMA (Program Memory Area) wherein information about the start 
5 time or end time of an already-recorded track or a reserved track, 
C information for identifying the disk, and the like are stored. 
2 One session is composed of a read-in area 43, a program area 44, 
and a read-out area 45, and a plurality of sessions are recorded 
in a single disk. Recording should be carried out so that the 
sessions are sequentially recorded from the inner circumference 
of the disk toward the outer circumference. 

in each session, the read-in area 43 indicates the position 
where data are recorded, and holds a TOC (Table of Contents) 
which is track information of the session. The program area 44 
holds information including user data and a pass table from the 
diately preceding session. The read-out area 45 indicates 
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It is assumed that a session T and a" session- 2-are already - 



closed while a session 3 is in the open state, and tracks 1~3 
are recorded in the respective sessions 1~3. 

When the host computer 21 outputs an instruction for erasing 
the entire surface of the disk, the data erasing apparatus 22 
overwrites an overwrite target area 1 to erase data from the area 
1. When the* host computer 21 outputs an instruction for erasing 

i 

i only the session 3 while leaving the sessions 1 and 2 as 

° effective data, the data erasing apparatus 22 overwrites an 

overwrite target area 2 to erase data from the area 2. 
3 Next, a description will be given of a method for reading 

data recorded on the disk. 

In the case where the disk is loaded to obtain all of track 
information and latest user data information (i.e., a pass table 
recorded in the final session) , the information in the read-in 
area 43 at the innermost circumference is read out, and when it 
is judged that the loaded disk is a multi-session- recorded disk, 
the disk is searched for all of track information up to the final 
session and the pass table in the final session. 

As a method of searching the disk for all of track 
information up to the final session, there is a method of 
sequentially reading the read-in areas of the respective sessions 
in this method, initially, the TOC information in the read-in 
area 43 of the session 1 is read, and the read-in area 43 of the 
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'^"session 2. is accessed on ;"th^ 7 ba»i4^^g^^jpE|P^g^^^i^^^g 
time of the session 2 to read "the TOC information' of the session 



2 and, thereafter, the read-in area 43 of the session 3 is 

accessed on the basis of the obtained program start time of the 

session 3. Since there is no data in the read-in area 43 of the 

session 3, this area is judged as an unrecorded area, and the 

previous session 2 is judged as the final session. When all of 

track information up to the final session is ohtained, access is 
f 

! 3 made to, for example, the pass table of the final session on the 

!,; » 

;=0 basis of the track information of the final session, thereby 
y obtaining the pass table of the final session or the like, 
i Next, an optical disk data erasing method according to the 

r first embodiment will be described with reference to figure 5. 
5 When the optical disk 111 is loaded on the data erasing 

|H apparatus 22, initially, the CPU 101 controls the rotation 
U control circuit 109 to spin up the motor 110 in step S51. Then, 
the loaded optical disk 111 is irradiated with a laser beam to 
read data recorded on the optical disk 111, and it is checked 
whether the optical disk 111 is a CD-R disk or not, on the basis 
of WOBBLE information which is obtained through the EFM WOBBLE 
signal processing circuit 105, followed by step S52. 

In step S52, it is checked whether or not the data erasing 
apparatus 22 receives a disk recording information acquisition 
command (a command of "Read Disk information" or "Read Track 
information") which is issued from the host computer 21. when 
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the apparatus 22rrec^4^m^^^^^^^^^^^^^^ 

.__S5Z. ; - ™ 

The disk recording information is obtained as follows. The 
outline of the disk recording state is grasped on the basis of 
the information about the start time and end time of the already- 
recorded track and reserved track, which information is recorded 
in the PMA 42 at the inner circumference of the disk 111, and the 
TOC information which is recorded in the read-in area 43 of each 
session, and a break of pits between the data-recorded area and 



3 the data-unrecorded area is actually detected to obtain the 

details of the disk recording state, whereby the disk recording 



UJ 

'3 information is obtained. 



r Next, in step S54, disk recording information adapted to the 

5 disk recording information acquisition command (a command of 
'1 "Read Disk information" or -Read Track information") is returned 
2 to the host computer 21 to notify the user of the data recording 
information. Thereby, the user can specify a desired erasing 



area. 



Next, in step S55, it is checked whether the data erasing 
apparatus 22 receives an erasing command which is issued from the 
host computer 21. When the apparatus 22 receives this command, 
the process goes to step S56. 

Next, in step S56, it is determined whether data have 
already written in the loaded optical disk 111 or not. when the 
optical disk 111 is determined as an already-recorded CD-R disk, 
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the proces's^sSte^^^^^ ;9 bes / :t0 "- 

_ ste p S58. ^ _ - - """"" ; 

In step S57, the erasing area S53 specified by the erasing 
command is compared with the recording area obtained in step S53, 
and only the recording area corresponding to the specified 
erasing area -is irradiated with a laser beam having a recording 
power equal to or higher than that at recording to overwrite the 
recording are^y whereby data recorded in the specified area are 

? erased. In this way/ the user can erase only a desired area. 

^ When an optical disk other than the already-recorded CD-R 

Z disk is loaded, the erasing command becomes invalid and, in step 

Ft 

3 S58, an error signal indicating that the loaded disk is an 

3 

inerasable disk is returned to the host computer 21. Since there 

3 is no need to execute data erasing when no data are recorded on 

* the optical disk 111, needless operation is avoided, resulting in 

a 

* reduced cost. 

As described above, in the optical disk data erasing 
apparatus according to the tirst embodiment, it is judged whether 
the loaded optical disk 111 is a write-once disk (CD-R disk) or 
not, and when it is a write-once disk, overwriting is carried out 
by irradiating the optical disk 111 with a laser beam having a 
recording power equal to or higher than that at recording, 
thereby erasing data recorded on the optical disk 111. Therefore, 
an optical disk data erasing apparatus which is able to 
completely erase data recorded on an optical disk is realized 
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and without generating substances deleterious to environment, 



whereby leakage of secret information can be prevented when the 
disk is discarded. 

Further, when the host computer 21 issues a disk recording 
information acquisition instruction, disk recording information 
relating to a data-recorded area or a data-unrecorded area of the 
optical disk til is obtained. Therefore, data erasinq can be 
J performed on only the data-recorded area, while the data- 
fl unrecorded area, which needs not be erased, is outside the target 
; : j of data erasing, whereby Lhe time required for data erasing is 



. ; ;n 

! ' y reduced. 



[Embodiment 2] 

Hereinafter, an optical disk data erasing apparatus 

according to a second embodiment of the present invention will be 

described. This second embodiment corresponds to Claims 1, 2, 3, 

4, 5, 6, 13, 14, 15, 16, 17, and 18. 

Figure 1 is a block illustrating the construction of an 

optical disk data erasing apparatus according to the second 
embodiment. Figure 2 is a block diagram illustrating the 
construction of a data erasing system according to the second 
embodiment. Figure 4 is a diagram illustrating an example of a 
disk format according to the second embodiment. Since figures 1 ( 
?., and 4 have already been described with respect to the first 
embodiment, repeated description is not necessary. 
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second em bod iment is prov id ed with a judgement- means -for- making -a— 

judgement as to whether the loaded optical disk 111 is a write- - 
once optical disk (CD-R disk) or noL; a disk recording 
information acquisition means for obtaining information relating 
to a data-recorded area or a data-unrecorded area (blank area) of 
the CD-R disk 111, on the basis of a disk recording information 
acquisition instruction from the host computer 21; a notification 
f means for notifying the user of the disk recording information 
$ through the host computer 21; an erasing area detection means for 

1 detecting, when an instruction that specifies an area f rom ^which 
| data are to be erased (hereinafter referred to as "an erasing 

f area") is issued by the user through the host computer 21 on the 
S basis of the disk recording information, an area corresponding to 
|:1 the specified erasing area; a determination means for determining 

2 whether data are recorded on the CD-R disk 111 or not, on the 
basis of the disk recording information; and a setting means with 
which the user sets, through tJ host computer 21, whether o* not 
the interface bus is to be occupied during execution of data 
erasing. 

Next, an optical disk data erasing method according to this 
second embodiment will be described with reference to figure 6. 

When the optical disk 111 is loaded on Che data erasing 
apparatus 22, initially, the CPU 101 controls the rotation 
control circuit 109 to spin up the motor 110 in step S61. Then, 
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S^lS^d^ptical disk 111 ^S-JsTTad^^S^^^^^imj^^ 
read data record ed on the optical disk" 1117 and it is judge d 
whether the optical disk ill is a CD-R disk or not/ on the basis 
of WOBBLE information which is obtained through the EFM WOBBLE 
signal processing circuit 105. when it is a CD-R disk, the 
process goes to step SG2. 

In step S62, it is checked whether or not the data erasing 
apparatus 22 Receives a disk recording information acquisition- 
! 1 command (a command of "Read Disk Information" or "Read Track 

Information") which is outputted from the host computer 21. When 
the apparatus 22 receives the command, the process goes to step 



S63 



it 

jsaa 



In step S63, the disk recording information of the CD-R disk 
5 111 is obtained. To be specific, the disk recording information 
is obtained as follows. Initially, the outline of the disk 
recording state is grasped on the basis of the information about 
the start time and end time of the already-recorded track and 
reserved track, which information is recorded in the PMA 42 at 
the inner circumference of the disk 111, and the TOC information 
which is recorded in the read-in area 43 of each session, and a 
break between pits of the data-recorded area and the data- 
unrecorded area is actually detected to recognize the details of 
the disk recording state, thereby obtaining the disk recording 
information. 

Next, in step S64, the disk recording information adapted to 
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.Tf '^^^^^^iUlill'ion command . _< a . command of 
the di sk record \nq ^MjgOjgiugaBi ^ ^= , • 

-^«Ke a d- Track Information"), is returned 

"Read D isk Information" or Read Tracx x 

-. Ar 21 to notify the user of the data recording- 
to the host computer 21 to notny 

Thereby, the user can specify a desired erasing 

information. Thereby, x.i«= 



area - 



• t- n S65 it is checked whether or not the data 
Next, in : step Sbb, a-t i*> 

erasing apparatus 22 recess an erasing co^and which is 
outputs host computer 21. -h» the apparatus 22 

O receives the command, the process goes to step S66. 

S Selit , in step S66, it is checked whether data have already 

^ ^. i ^i C v in or not. When the 

W been written in the loaded optical disk 111 

'■ft j a ir P3 dv-recorded CD-R disk, the 

HD optical disk 111 is judged as an already 

Q ■ to step S67. Otherwise, the process goes to step 

i» process goes to step &<>'■ 



□ S 6F . 



S co- B di.*. the erasing ~d -co-, invalid, and an error 

i ill is an inerasable disk 

signal indicating that tne opt-L 

o\ Since there is no need to 
is returned to the host computer 21. 

data are recorded on the optical 
execute data erasing when no data 

aeration is avoided, resulting in reduced 
disk 111, needless operation is 



cost 



In step .... it is = h ec*ed whether the di.* erasing co^and 

that the interface bus is to be 
indicates -mediate" designate that 

• ed or -Non mediate" designating that the interface fus 

occupied or - won 

••rt in the case where the "immediate" 
not to be occupied. m the cas 
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in the case where the "Hon Inflate" designating command is, 

received, the process goes to step S6D. 

in step S68, a response to the command is immediately 
returned to the host computer 21 to release the interface 
Thereafter, in step 869. casing of data in the specified area is 
started. In step S6A. it is checked whether or not the data 
erasing apparatus -22 receives a driving state monitor command 
0 such as "Test 1 unit Ready" or the like. «hen the apparatus 22 
3 receives the command, the process goes to step S6B. In step S6B, 

^ v. u -«- -™rmter 21 that the data erasing 

i-U it is notified to the host computer zi 

S state of the data erasing apparatus 22 is any of the following 

? states: the state where data erasing is being executed, the state 

S where data' erasing has normally ended, and the state where the 

t data erasing has abnormally ended. Then, as show, in step S6C, . 

P until the host computer 21 is notified by the data erasing 

" apparatus 22 that the data erasing has normally ended or that it 
has abnormally ended, the host computer 21 continues to 

. . orat-P monitor command in step S6A. 

periodically output a driving state monito 

in this way, since the host compute, 21 periodically checKs the 
data erasing state to confix the completion of da.a erasing, the 

^ , ^ r^rnr-pssinq while the data 
01 ran expnute another proces&my 
host computer d± can 

erasing apparatus 22 is executing data erasing. 

in the case where the -Non Immediate" designating command is 

to step S6D wherein the data erasing 
received, the process goes to step !>o 
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^tep^SE^th^da ta erasing apparaLus 22 outputs a respond . 
the con^and, which indicates that the data erasing has normally 
ended or abnormally ended, to the host colter 21. Thereby, the 
host computer 21 can speedily detect the completion of data 

erasing . '■* 

In both of steps S69 and S6D, the erasing area specified by 
the erasing cWand ^ compared with the recording area obtained 

0 in step S63, U only the recording area corresponding to the 
S spec ified easing area is overwritten by irradiating the area 
W „ith a laser beam having a recording power egual to or higher 

1 than that at recording, thereby erasing the recorded data, 
in the optical disk data erasing apparatus according to the 

second embodiment, it is fudged whether the loaded optical disk 
1U is a write-once optical disk or not. and when the disk 111 x. 

rtisk overwriting of the optical disk 111 " 
a write-once optical disk, o»ei»" i 

^ • ^^ct ill with a laser beam 
carried out by irradiating the optical disk 111 wit 

having a recording power euual to or higher than that at 

, hp basis of a command from the host computer 21, 
recordinq, on the basis or 

<nc Lhe recorded data. Therefore, an optical disk 
thereby erasing the recoru*" 

ina aDPara tus, which is able to completely erase data 
data erasing apparatus, 

, „ an optical disk, can be realized easily, at low cost. 

recorded on an optical ' 

* fecial apparatus and without generating 
without having to use a special a PP 

• whereby leakage of secret 

substances deleterious to environment, whereby 

^i-ieal disk- is discarded- 
information can be prevented when the optical 
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* riAta erasing apparatus :2^«SSq|ffi^^p 

= Furt:KerTnorev: the --data erasiuy ~- ~ ^ ? t~~-j~-^^^^^^^ 
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recordin g Informati on re latin 9 t o a data-recorded..area. g r _a _data r ,„ 
unrecorded area of ihe optical disK 111 when the host .compute r -21 
outputs a dis, receding information acquisition command. 
Therefore, the data erasing apparatus 22 can perform data erasing 
on only the data-recorded area without performing data erasing on 
the data-unrecorded area which needs not he erased, whereby the 
time required for data erasing is reduced. 
O rurthermore," the interface bus is to be occupied or not 

'•- set bv the user through the 

^ during execution of data erasing is set by 

v,^ -ii- is set that the interface 
«-^v- -pi Therefore, when it is srl v.ua<- 
host computer 21. iIieiCi ' 

bus is not to be occupied, the host computer 21 can perform 
another processing while the data erasing apparatus 22 is 

■ „ ta erasing Further, when the interface bus is to be 
executing data erasing. 

9i ran soeedily detect the end of 
ccupied, the host, computer 21 can spee y 

data erasing by the data erasing apparatus 22. 
[Embodiment 3] 

mHr .i disk data erasing apparatus 
Hereinafter, an optical dxstc a 

* 4-v, Q nr psent invention will be 
according to a third embodiment of the present 

described. 

This third embodiment corresponds to claims 7, 8, 9, 10, . , 

12, 19, 20, 21, 22, 23, and 24. 

Fi gure 1 is a bloc, diagra, illustrating the constructs of 
an optical dis* data erasing apparatus according to the th.rd 
embodiment. Since figure 1 has already been described with 
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TeipecS^o the fl«.t. ^oflim en «*Bm4^^^^^r&SKLv 



-necessary. 



The optical dis* data erasing apparatus 22 according to th. 
third enfccdiment 1. provided with a first jumper switch setting 
ra eans for setting of a first ^er switch 32; a second 

^er switch setting ,eans for set ti n g 0«/or F of a second Jumper 
switch 33; a setting distinguishing ,eans for distinguishing 

■ ^v, -k-> and the second jumper switch 
whether the first jumper switch 32 and the 

3 33 are ON or OFF; a judgement means for judging whether the 

" , ^- v ni is a CD-R disk or not; an erasing means 

:= loaded optical disk ill is a cd k 

• 4.^^ warit of the setting of the 

i for erasing recorded data, on the b-x- 

>M . ^ ^ 0 aT1 H ^3- an election means lor 

0 first and second jumper switches 32 and 33, 3 

3 automatically feting the dis k 1U after data erasing; a dx.* 

5 recording information ac q uisition ,eans for acouiring info— 

:l reiating to a data-recorded area or a data-unrecorded area of the ■ 

P • ^+--1^ mpans for determining whether 

^ CD-R disk 111; and a determination means 

, a ™ the CD-R disk 111 or not, on the basis of 
data are recorded on the CD k. u. 

,. 3ined bv the disk recording 
the disk recording information obtained by 

information acquisition means. 

dtiV e. x. these figures, 3! denotes an inaction b utton, 32 

33 denotes a second jumper swntch, 
denotes a first jumper switch, 33 den 

« led (Light Emitting Diodes , and 35 denotes an 
34 denotes an LED tuiyn^ 

interface connector. 
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The £irs^iiS^^^aiB^^»te^S^?^^™^_, 
^tion is to be executed .Hen it 1. OH, and the second juttpex 
switch 33 indict., that the entire disk surface is to be erased 
„nen it is 0« and that the recorded area in final session is to 

be erased when it is OFF. 

The optical disk data erasing apparatus 22 according to the 
second enfcodi^ent autcoatically ejects the disK ill and turns the 
LED 34 on whoVtha first Jumper switch 32 is OFT. or when it is 
° recognized that the data erasing has not nor m aHy ended, or when 
i° lt l s determined that data are not recorded on the C D - R dis*. 
W While in this third e»*odi m ent the LED 3. is turned on as a 

1 d, splay .eans for inditing that data erasing is not carried out, 

~ -a Q r,r,i- restricted thereto, and other 

the present invention is not restrict 

methods may be employed. 

ott^-i* of a disk format according to the 
Figure 4 shows an example or a aib^ 

third e^odircent. Since figure 4 has already been described with 
aspect to the first e^odiraent, repeated description is not 

necessary- 

in figure 4, when the second jumper switch 33 is OH, 

tine is executed on an overwriting target area 1. Further, 
overwriting i£> e*e<-uv, 

-t-r-yy n is OFF. overwriting is executed 
when the second jumper switch 33 is OFfc , 

on an overwriting target area 2. 

Hereinafter, an optical disK data erasing .othod according 
to the third e^odi^ent will be described with reference to 

figure 1 . 



'.pparatu s 22 check s the states of the first a nd secon d - jumper . 

switches 32 and 33 on the rear surface of the drive when the 

power is turned on- 

in step S72, the injection button 31 is pushed down, whereby 
the CPU 101 operates the rotation contro! circuit 109 so as to 
5P in up the motor 110 when the optical disk Ul is loaded on the 
data erasing Wparatus 2,. Then, the loaded optical disk 111 is 
S irradiated with a laser beam to read data recorded on the optical 
| disk 1U, and WOBBLE information is extracted from the optical 

disk 111 by the EE* WOBBLE signal processing circuit 105. Then, 
I it is judged whether the optical disk Ul is a CD-R disk or not 
" on the basis of the extracted WOBBLE intonation, followed by 

P step S73. 

C m step S73, when it is confirmed in step S7l that the 

5 jmpK S witch 32 is ON (designation of erasing operation, and it 
i3 confirmed in step S72 that the optical disk 111 is a CD-* disk, 
the process goes to step S7*. Otherwise, the process goes to 

SCSP T'step S74, the disk recording information of the CD-R disk 

111 is obtained. 

TO be specific, the disk recording infection is obtained 
as follows. That is, an outline of the disk recording state „ 

* „. 1t - t-kp start time and 
1-Vw. basis of the information about tne stan 
grasped on the Oasis oj. >-"<= 

^ ^ and a reserved track, which 

end time of an already- recorded track and 
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1,1 ' „ « well as the TOC intona t ion whi c h is -recorded- in. the, 

r ead-in area 43 of each session, and a break of pits between th"e 
recorded area and the unrecorded area is detected actually to 
recognize the details of the disk recording state, thereby 
obtaining thesis, recording information. Therefore, the data 
erasing apparatus 22 can perfor, data erasing on only the data- 
recorded area| without performing data erasing on the data- 
| recorded area which needs not be erased, whereby the ti.e 
S required for data erasing is reduced. 

J Xn step S75, it is checked whether data have already been 

<S w Hr,l disk 111 or not. When data have already 

U recorded on the optical disk m 

W , r.nn the process goes to step SI 6. 

^ been recorded on the disk 111, the pro 

. wo nrnress qoes to step S7B. 

:d otherwise, the process y<-> C o 

S In st .p S76, tb. ,«tin, of the second iu^e, switch 33 „ 

0 . ^ ^tc-h 33 is set in the ON state, 

M checked. When the second jumper switch 

M to step S77, wherein the entire surface of the 
the process goes to step a/ , 

d isK is sheeted to data e»sin g . When the second W 

• ^'finai session is subjected to data 
data-recorded area m the final 

erasing . . 

„ b oth o £ s tcP s s„ and S7B, the e r asin g area specked * 
th e erasin, i. compared with the -cordin, area ohtained 

. Hr ,. arpa corresponding to the 
in step S74, and only the recording area 

•™ area is overwritten by irradiating the area 
specified erasing area is 
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than t hat at: recording, th e reby erasing -the recorde d cfrta.. 

In step S79, it is checked whether the data erasing executed. - 
in steps 37; and S78 has normally ended or not. When the data 
casing has normally ended, the data-erased optical disk 111 x. 

automatically-ejected in step S7A. 

j a «i-^n S75 is other than the 
When the disk 111 loaded m step so is 

M a ro-R disk or when the data erasing process has 
already -recorded CD-R ais* oi 

3 anally enled in steps SH and 7.. the die* " 

* eJ ected in step S7 A , and the LED 3, i. turned on to notify the 

W user that the data erasing ends in failure. 

S when the optical dis* data erasing apparatus * is connected 

to an auto chancer, the effectiveness of the data erasing 
5 appa ratus 22 relating to automation of erasing wor* and cost-down 

fed 

M is enhanced. 

In the optical disk data erasing apparatus according to the 
thi rd e^odi,ent. after o»/OFr of the first and second ^per 
switches 3* and 33 are set and the loaded optical dis* is 3 udged 

.u-^i H-i<5k 111 is executed 
a CD-R disk, overwriting of the optical dxs* 

by irradiating the optical disK with a laser hea. having a 
recording power egual to or higher than that at recording, 
wording to the setting of the first and second ^ -tches 
32 and 33. thereby erasing the recorded data. *«« data 

a i rti^k 111 is automatically ejected, 
erasing, the optical disk 111 

r H*r a on the optical disk can be executed by 
refore, erasing of data on trie op 
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pn-.. ;ZJ..zirJ:'™- - ''V^'^-"'^55^^^3t©neV " according to 

"^ optical disk data . e ra3ing^Ppar^m|^^|J^.i 

- . ->r^rl 



L-ilC: wt'v-^— 

the externa! oper ation, without using the - host com puter, and^he. 
casing process can be automated. As the result, an optical d a sk 
data erasing apparatus which is able to completely erase recorded 
data easily, at low cost, whereby leakage of secret information 
is prevented when the optical disk is discarded. 

Further, when the loaded optical disk HI is not . cd-R disk, 
or when the first jumper switch 32 is OFF and the erasing 
S operation is not set, or when the data erasing of the optical 

'■n n„ on rfPd the loaded optical disk 111 is 

T= disk 111 has not. normally ended, tne xv*« 

i automatically elected and the LE 0 34 is turned on. Therefore, 
I the user can know that the data erasing ends in failure, whereby 
" the user is prevented fro. recognizing that the data erasing has 
□ normally ended, and fro, discarding the optical disk on which the 
P recorded data to be erased is not erased. 



